The economic development of socio-economic systems (SES) 
Introduction
The world around us is getting more and more complicated, while the amount of information we have to handle is growing fast. In this environment, proper decision making often becomes a problem. Therefore, various researchers and practitioners are searching for the ways of simplifying the reality in their descriptions and to alleviate the problems of decision making (Ginevicius, 2009a) . The solution was offered by the systems theory allowing complicated objects, phenomena and processes to be considered from various perspectives as systems. This implies that their interrelationships should be analysed. The fundamental works describing further development of the systems theory were published by Bertalanffy (1973) and Rapoport (1978) . A description of further development of the systems theory and the comparative analysis of some new works on this topic were presented by Mulej 2007 , Bailey 2006 , Troncale 2006 , Samuelson 2006 , Schwaninger 2007 , Mlakar & Mulej 2008 . A consistent analysis of the transition from post-socialism to capitalism was made by Martin 2008 , Melnikas (2008 , Brauers et. al. (2007 , Zavadskas (2006, 2010) , Balezentis et. al. (2010) . Though the investigations of this kind are made in various scientific fields and areas of practical application, there is still a lack of publicly accepted methods and means of the analysis of the considered problems. This is confirmed by the fact that new definitions of a 'system' are still offered and their comparative analysis is made. Therefore, Romualdas Ginevicius made an effort to carry out a more comprehensive analysis of the systems, their origin and nature. He offered a new, universal definition of the system and described a mechanism of its formation. He also suggested a new approach to tackling the structure of the system and provided its definition ). We live in the world of socio-economic systems (SES). People come across them in real life as often as across engineering systems. Socioeconomics or socio-economics or social economics is an umbrella form with different usages. "Social Economics" may refer broadly to the "use of economics in the study of society" (Entwell et. al. 1989 ). The founders of social economics were Cassel 1932 , Weber 1978 , Wieser 1928 . Lutz also offered a definition of "Social economics" in 2009. Orcutt 1957 , Pettman 1977 , Backer and Murphy 2001 made comprehensive surveys of social-economic systems. The main principles of the theory and practice of social economics are being more widely used not only in the field of economics (Yay & Tastan, 2010; Karazijiene, 2009; Etzioni et. al., 2010; Delavande et. al., 2011; Zabinski, 2010; Martinkus & Lukasevicius, 2008; Grundey, 2008; Zvirblis and Buracas 2010) , but in management (Chen, 2008; Valackiene, 2009; Ciegis et. al., 2009 a, b; Turskis et. al. 2009; Breslin, 2008) , urban regeneration economics (Riberio, 2008) , power engineering (Supriyasilp et. al., 2009) , structural safety (Hartford, 2009) , transport engineering (Bazaras & Miceviciene 2010 , Kitamura et. al., 2008 and other areas as well (Acar & Sakici, 2008; Ejdys & MatuszakFleiszman, 2010; Roggeri et. al., 2010) . According to its concept, SES refers to the higher level systems because a socio-economic system is a social system in which an engineering system is integrated. The effective management of such complicated systems, aimed at their sustainable development, requires primarily quantitative evaluation of their performance. Prof. Romualdas Ginevicius (Figure 1 ) was the first to undertake the research into the problems associated with quantitative evaluation of SES, based on the experience gained in complex quantitative evaluation of engineering systems.
Figure 1. Professor Romualdas Ginevicius
One of the exceptional authors, continuously working on the problems of socio-economics is Professor Romualdas Ginevicius. This article is an attempt to systemize his research and achievements in the field of socio-economics during the last decade. (Ginevicius, 1975) .
Reviews of Professor Romualdas Ginevicius activities
In 1978, he became an Associated Professor at Vilnius Gediminas Technical University, in 1997 -obtained a Doctor of Science degree at Vilnius Gediminas Technical University (Ginevicius, 1997 Professor is a president of Lithuanian Universities' Rectors (since 2006) and a member of the working group "Commercialization of sports" of the European Sport Conference (1993) (1994) (1995) (1996) (1997) (1998) During thirty years of scientific cooperation of three academic centres, i.e. Leipzig University of Applied Sciences, Vilnius Gediminas Technical University and Poznan University of Technology, the active collaboration has been supported due to the efforts of the main initiators. Research topics of the Colloquia covered the important fields of the research associated with the systems theory and social economics:
1. Operational Research: operations research theory, MCDM, MADM methods, statistics, optimization, strategies, games theory, intelligent support systems, etc.; 2. Civil Engineering: building life-cycle, urban development, construction and management, maintenance, various approaches to construction problems, assessment of effectiveness and automation in construction; 3. Sustainable Development: developing of the alternative construction processes, economic and other aspects, sustainable development challenges for business and management at construction enterprises, political influence dimensions of sustainability, technological changes, innovation and sustainability, sustainable building design and environmental impact.
Five of the above-mentioned colloquia were organized in Germany, four were held in Lithuania and three -in Poland. Every colloquium (beginning from the first one held in 1986 and to the last one) made a considerable contribution to the publication of the research papers and books, the development of further academic research, preparation of doctoral dissertations and gaining international recognition. The reports from the colloquia and academic achievement reviews made by various researchers were published (Peldschus, 2009; Kaplinski, -347 -2010 Kaplinski, -347 - , 2008a 2009a,b; Zavadskas & Kaklauskas, 2001; Kaplinski & Zavadskas, 2002; Kaplinski et. al., 2004; Kaklauskas et al., 2005; Zavadskas, 2008; Kaplinski & Tamosaitiene, 2010) .
Professor Romualdas Ginevicius supervised nine PhD dissertations and successfully participated in the presentation of numerous PhD theses. He is the author of 3 monographs (Ginevicius 1995 (Ginevicius , 1996 (Ginevicius , 1998 ) and co-author of 14 monographs The above-mentioned achievements of Professor Romualdas Ginevicius are further discussed in this article.
Quantitative evaluation of socio-economic systems
In addition to the problem of quantitative evaluation of socio-economic systems, R. Ginevicius analysed the problems of cooperation of enterprises, market concentration, organizational theory, diversification of enterprise activities, etc. (Figure 2 ).
Figure 2. Research problems investigated by professor Romualdas Ginevicius
In Lithuania, multicriteria methods have been developed and used for evaluating the performance of socio-economic systems and for solving the problems associated with engineering systems (Ginevicius & Podvezko 2006c Ginevicius & Ginevicius, 2008; Ginevicius et. al., , 2007e, 2008a Kaklauskas et. al., 2006; . The evaluation is performed in several steps. First, a set of evaluation criteria is defined and their values are normalized (Ginevicius & Cirba, 2005; Ginevicius, 2008) , then, the weights of the criteria are determined and the criteria are combined into one integrated criterion . Romualdas Ginevicius made his contribution to the research of the considered problems at the particular stages. First, he offered some new methods, such as the use of mathematical statistics in developing a set of criteria for evaluating a research object (Ginevicius & Podvezko, 2005; Ginevicius, 2007a) . Second, he suggested the way of arranging a large number of evaluation criteria into the hierarchical structure (Ginevicius & Podvezko, 2003 a,b, 2004 and thereby to reduce the number of criteria which should be assigned the weights by experts (Ginevicius, 2003a . Third, Romualdas Ginevicius offered a new method of determining the criterion weight, allowing us to considerably increase the number of criteria whose weights should be determined (Ginevicius, 2006) . Fourth, he suggested the way of applying the well-known methods of multicriteria evaluation to the analysis of a hierarchically structured system of criteria. Fifth, he suggested a graphical-analytic multicriteria evaluation method .
Multicriteria evaluation methods were used for evaluating the efficiency of higher school performance. The following problems were solved: the quality of work of the teaching staff as well as the Master's degree courses were determined Ginevicius & Gineviciene, 2009 ) and the quality of performance of university departments (e.g. chairs, faculties, etc.) (Ginevicius et. al., 2004a ) and the professional training as well as the quality of the work of research and academic institutions, etc. were assessed (Ginevicius et. al., 2007a; Tvaronaviciene & Ginevicius, 2003; Ginevicius & Rimkus, 2007; Ginevicius, 2003a; Gineviciene et. al., 2006 Gineviciene et. al., , 2007 .
The main factor determining enterprise survival under market conditions is the effective development strategy. This has been shown by a recent economic crisis. Enterprises, which could not develop such strategies, were bankrupted. This makes the research of R. Ginevicius into diversification of enterprise activities as one of the main strategies of its development, particularly important (Ginevicius, 1998; Ginevicius & Petraskevicius, 2008; Kutut & Ginevicius, 2005) . He suggested a new criterion for the quantitative evaluation of enterprise diversification (Ginevicius, 2009c) and demonstrated by calculations that this criterion is more accurate than Herfindahl-Hirschman index, which is most widely used now (Ginevicius, 2009c; Ginevicius & Andriuskevicius, 2008; . Romualdas Ginevicius has been studying the problem of construction enterprise diversification and its effect on commercial-economic activities for several decades. He determined the importance and effectiveness of diversification, depending on the type of the market (Ginevicius & Rutkauskas, 2003) .
Another enterprise development strategy is cooperation. It has been highly developed abroad. However, the works on this topic in Lithuania are scarce. Romualdas Ginevicius offered a way of quantitative evaluation of the extent of enterprise cooperation (Ginevicius, 2010; Stein & Ginevicius, 2010 a, b) , which helped him to determine its effect on enterprise performance.
A state and its region may be viewed as a macrosystem. Quantitative evaluation of its economic and social development is of theoretical and practical value. This value allows us to rank state regions in the order of the degree of their development, which is the basis for reducing differentiation between the development of regions, and thereby the tension within the country. Romualdas Ginevicius used multicriteria evaluation methods for quantitative evaluation of social and economic development 2003 a,b,c; 2004 a, b; Ginevicius & Korsakiene, 2005; Ginevicius & Mikelis, 2002; Tvaronaviciene et. al., 2008) of particular states Ginevicius et. al., , 2007d Ginevicius & Podvezko, 2004c; and their regions a,d, 2009 Brauers et. al., , 2007 .
One of the main factors determining enterprise competitiveness is its ability to adapt to ever changing market conditions. Therefore, R. Ginevicius extended the research to include situational analysis and the formation of organizational management structures at construction enterprises. The main idea of the research is that the external structure of an organization should proceed from the market requirements. Only in this case, it can adapt to them Sturm & Ginevicius, 2004; Ginevicius & Gudaciauskas, 2004; Ginevicius, 2004b; Ginevicius et. al., , 2004b Ginevicius et. al., 2005d Ginevicius et. al., ,e,f, 2007 Ginevicius et. al., c,f, 2008 . For this purpose, he offered a set of criteria for describing enterprise organizational management structure. He also formalized them and used in calculations (Ginevicius & Bruzge, 2008; Ginevicius, 1997; Ginevicius & Korsakiene, 2005 a; Ginevicius & Stankeviciene, 2008) .
The economic development of a country largely depends on the state of the markets, i.e. on the level of their concentration and liberalization. Therefore, Romualdas Ginevicius performed a comprehensive analysis of market concentration, using quantitative evaluation methods. He also suggested the indicators of concentration and performed the calculations based on them. This allowed him to determine the effect of market concentration both on enterprises and their performance (Ginevicius & Krivka, 2010; Ginevicius et. al., 2010 Ginevicius et. al., a,b, 2009 Ginevicius et. al., , 2008 Ginevicius et. al., a,b, 2006 Ginevicius et. al., , 2005c Ginevicius & Krivka, 2009 a,b, 2008 Rutkauskas et. al., 2008; Ginevicius & Cirba, 2007 Rutkauskas et. al., 2008; Ustinovicius et. al., 2006; Ginevicius & Tvaronaviciene, 2003b) .
Conclusions
According to the area of research, the investigations performed by R. Ginevicius may be subdivided into four main groups as follows: systems theory, organizational theory, enterprise development strategies and market concentration.
The main results obtained in the first research area include: a description and thorough analysis of the mechanism of systems formation and the suggestion of a universal system definition; a description of the mechanism of socio-economic system formation and the suggestion of a formalization model allowing for quantitative evaluation of the state of these systems.
The main results obtained in the second research area include: the suggestion of the methods of a thorough analysis and formation of the organizational management structures of construction enterprises, allowing for the formation of flexible organizations structures easily adaptable to ever changing internal conditions.
The main results obtained in the third research area include: a thorough analysis of the problem of enterprise activity diversification, the suggestion of a more accurate indicator of diversification level (compared to the currently used ones), the determination of the dependence of a diversification effect produced on enterprise performance on the market state; the selection of the indicator of the cooperation level of enterprises and its use for calculating the cooperation effect on enterprise commercial activities.
The main achievements in the fourth research area include: the suggestion of the criterion, evaluating the concentration of the markets and its role in the calculation of the cooperation effect on enterprise performance.
